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dispegatrine

Total Synthesis of the Dimeric Sarpagine sarpagine alkaloids

carbonyl vinylation

Indole Alkaloid P-(+)-Dispegatrine thallium

MeO
MeO
6 steps
CO.H >
NH analogous to:
H 2 J. M. Cook and co-workers
J. Org. Chem. 2003, 68, 6279.
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thallium-mediated
oxidative biaryl coupling
TI(OAc)3 (0.65 equiv)
BF3-OEt;, (3 equiv), MeCN
—40 to —10 °C, 90 min

53%

NaBH,, EtOH D R = CHO: (+)-Methoxyvellosimine
90% E R = CH,OH: (+)-Lochnerine

1. BBr3, CHxCly, =78 °C to r.t.
2. Mel-MeOH, 40 °C;
then AgCl, MeOH, r.t., 2d

oxidative biaryl
coupling

dimerization

Pd(PPhg)s (6 mol%)
PhOH, £-BuOK, THF
75°C, 8h

5 _>_\ 73%
H | palladium-catalyzed

carbonyl vinylation

MeOCH,PPhsClI, +-BuOK
PhH; then 2 M HCI-THF, A

90%

observed as
single atropodiastereomer

56%

P-(+)-Dispegatrine

Significance: Reported in this work is the first
total synthesis of P-(+)-dispegatrine, a complex
dimeric sarpagine indole alkaloid, which has been
shown to exhibit anti-hypertensive activity due to
its affinity to both the a1 and a2 adrenoreceptors.
In addition to an efficient asymmetric route, the
synthetic efforts toward this natural product have
also led to the determination of the absolute con-
figuration around the biaryl axis, which had previ-
ously been left unassigned by the isolation group.
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Comment: The most notable feature in the syn-
thetic route presented above is a thallium-mediated
oxidative dimerization of (+)-lochnerine (E) which re-
gioselectively delivers the desired dimer F. Thereby,
the rigid chiral framework of the monomer dictates
atroposelection during the dimerization reaction,
leading exclusively to the naturally occuring atro-
podiastereomer (P-isomer). This and similar re-
sults from an earlier semi-synthetic study led to
the proposal that the biaryl coupling might closely
parallel the biosynthetic route.
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